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CENTRAL PAX CENTER 

Amendmen t to the Claims ^ ^ ^ ^QQg 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (currently amended) A method for using a computer processor to 
interpolate code input waveform signals in which said signals decomposed into 
or are composed of a slowly evolving waveform and other attributes or components, 
the method incorporating at least one of the following steps: 

(u) uo i ng tho com pii tn i proocccor t o p erform analyf tl f hy oynthoo i n n f thn 
st owly e volvin g wovoform ou c h t l ui l it minim ise n. ro duooo thn p ffnet of the n o n - 
kJ cjl intorpolation of a group of adp rn nt wovoformr ^ 

(tea) using the computer processor to perform analysis-by-synthesis 
quantization of the dispersion phase such that the linear shift phase attribute is 
reduced or eliminated from the quantization; 

(«&) using the computer processor to process a group of adjacent pitch 
values and weighting them to compute a weighted average in order to compute the 

most probable value of pitch 

(dc) using the computer processor to incorporate spectral and temporal 
pitch searches, such that the temporal search is performed at a different rate than 

the spectral search; 

(ed) using the computer processor to incorporate temporal weighting in the 

an analysis-by-synthesis vector-quantization of the gain sequence; 

(fe) using the computer processor to quantize adjacent values by analysis- 
by-synthesls vector-quantization without downsampling or interpolation of the gain 
values; 

(SD using the computer- processor to incorporate switch prediction or 
switched Altering in an analysis-by-synthesis vector-quantization of the gain 
sequence; 
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(hg) using a coder in which a plurality of bits therein are allocated to the 
vector-quantization of the dispersion phase of the slowly evolving waveform phase 
from which the linear shift attribute was reduced or removed; or 

(id) using the computer processor for pitch searching using varying 
boundaries of the summations used in computing the similarity or an equivalent 
distortion measure used for the pitch search. 



Claim 



2 (original) The method of claim 1 in which said signal is speech. 



Claim 3 (previously presented) The method of claim 1 in which said method 
incorporates each of steps (a) through (i). 

Claim 4 (previously presented) The method of claim 1 in which in the step of 
analysis-by-synthesis vector-quantization of the slowly evolving waveform, 
distortion is reduced in the signal by obtaining the accumulated weighted 
distortion between a sequence of input waveforms and a sequence of quantized 

and interpolated waveforms. 

Claim 5 (previously presented) The method of claim i including a system for 
providing at least one codebook containing magnitude and dispers.on phase 
information for predetermined waveforms, and in which the step of analys.s-by- 
synthesls quantization of the dispersion phase is conducted by crudely aligning 
the linear phase of one or the other of the input and output, then iterabvely 
shifting said crudely aligned linear phase input or output, comparing the shrfted 
input or output to a plurality of waveforms reconstructed from the magnitude and 
dispersion phase information contained in said at least one codebook, and 
selecting the reconstructed waveform that best matches one of the iteratively 
shifted inputs or outputs. 

Claim 6 (previously presented) The method of claim 1 in which in the method 
of temporal domain searching the instantaneous pitch period in sa.d step 
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comprises defining boundaries of segments of said summations used to compute 
similarity or an equivalent distortion measure for pitch search, selecting the best 
boundary such that maximizing the similarity, or minimizing the distortion, 
measure by iteratively shifting and by changing the length of the segments used 
for the summations used in the measure computations. 

Claim 7 (previously presented) The method of claim 1 in which the spectral 
domain pitch and temporal domain pitch searches, are conducted at d.fferent 

rates. 

Claim 8 (original) The method of claim 1 in which the step of the temporal 
weighting in the analysis-by-synthesis vector-quantization of the s.gnal ga.n « 
changed as a function of time whereby to emphasize local high energy events in 
the input signal. 

Claim 9 (previously presented) The method of claim 1 in which selection 

between the high and low correlation synthesis filters in the analysis-by-synthes* 
vector-quantization of the signal gain is made to maximize similarity or other 
meaningful objective between the input target gain vector and a reconstructed 
vector. 

Claim 10 (previously presented) The method of claim 1 wherein each value of 
gain in the analysis-by-synthesls vector-quantization of the signal gam is used to 
obtain a plurality of shapes, each composed of a predetermined codebook havmg 
a number of entries, and comparing said shapes to an input target vector and 
selecting the reconstructed shape that maximizes the similarity to the input target 
vector. 

Claim 1 1 (canceled) 
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Claim 12 (currently amended) The method for using a computer processorto 
quantize waveforms by the step of using the accumulated distortion between 
adjacent input waveforms » and adjacent quantized and interpolated output 

waveforms. 

Claim 13 (previously presented) A method for using a computer processor to 
interpolate code input waveform signals in which the signal decomposed .nto 
or composed of attributes or components one of which is a slowly evolvmg 
waveform, which has or from which one can extract dispersion phase, the 
method using the step of incorporating analysis-by-synthesis quantization of the 
dispersion phase. 

Claim 14 ( P revious. y presented) The method of claim 13 including providing at 
least one codebook containing magnitude and dispersion phase informat.on for 
predetermined waveforms, crudely aligning the linear phase of the input, then 
Iteratively shifting said crudely aligned linear phase input, and/or companng the 
shitted input, or equivalent^ shifting the quantized vector, to a plurality of vectors 
reconstructed from the magnitude and dispersion phase information contained in 
said at least one codebook, and selecting the reconstructed vector that best 
matches the input vector or one of the iteratively shifted input vectors. 

Claim 15 (currently amended) T I.L m e thod of nl fil m 1 A A method , for usinq a , 

~ rr p p^A^r to inte T *i«nv»iv code mi* it waveform s ig nals in which t"e 

,, r „ ,^ r ^H intn Q r com noserl nf attrib utes or components one of which ,s 
n -~... Y -w^um g v^form whi rh hffl or fro m which on* run attract d.spers.og 
phn ~ ^ ^-^h , ia in a thft^nnfin C orDontinnanalvsis.h Y -synthes>s 
tynmr-"- 1«T ^ P—*" ph brp i nolMdlng provin g at least onp cpdebooK 

n ^nihiA and dis pers i on phase information for predetermined 
irrr — ~..^ Y ..ig ninn the .ine.r Phase of the input then lively shifting , 

rr . ,^ v ,i ^n«H iinr oh — i"P"t a"d/or comnarino the sh.fted input, or 
_ T .,.^. V ,khh ^ th» quantiz ed ventor to a plurality of vectors reconstructed 
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^ ^ ^nnitude ^ Hun^nn nha^e information contain^ m sa,d at least 

snd — n .rted ***** that pest matches the input 

^ nr on. nf the lt — Y h vectors, in which the average global 
distortion measure for a particular vector set M is: 



1 1 &m 

Vector^ 



and including the step of minimizing the global distortion thereof by using 
the following formula for the k-th harmonic's phase for the j-th cluster: 



jth-ciuster 



:= atam 



yth -cluster} &m ' 



16 (currently amended) Th o motho rl o f r^mAA f\ method for usinq a compu ter 
pmressor to jfrt-mnirtlwriv cod e I nn , ■ * wave form « ig na* in whir.h the Sl qnal 
^rnmposed mto nr impose d Chutes or components one of wh.ch .s a 
inyrfv evolving which h as o r fro m which one can extract d, 5P ers,on 

P h^ theme*^ ...inn the st » P "f inrorooratinn analvsis-by-synthes.s 
unitization of h.. H^to pha se including p rowldlnn it 1"™* ™ e codebook 
rnnflnlno maq ^ — ^ diversion nhase information for predetermined 
^forms crud -' Y fl"™.™ the .inear nhase of the in PM t. then iterative^ sh.ft.ng 
, r ,H — g ^n^ linear ohaf - ^ * «ndter comparing the shifted .nput, or 
n ..,.^ Y 1 pifti nn th» nuantized vnnr to a p lural nf wrtor* reconstructed 
fr n Tr ^ ^.h. a nH Hl^nersi^ p b*~ information rontaineri in ?«d at least 

nn - ^ . ,nH ^r.tino the ~™ n g *r,,^ vector that hest m^CheS the .PPUt 
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..^ ? r „ m «r the it — -IV -Hin^ innut vectors, in which the average global 
distortion measure for a particular vector set M is: 



Vector^ 



and including the step of minimizing the global distortion thereof by using the 
following formula for the k-th harmonic's phase for the j-th cluster: 



Cluster 



- atan 



S > Jt , m |r(fe) wl lK*) m |sin(Kfc) m ) 



Z |f(*) m ir(ft) w |cos(^) OT ) 



Claim 17 (previously presented) A method for using a computer processor to 
interpolate code input waveform signals input signals, comprising the steps of 
using spectral and temporal pitch searches, computing a number of adjacent 
pitch values, and then computing the most probable pitch value by compuf ng the 
weighted average pitch value using the above said weight. 

Claim 18 (previously presented) The method of claim 17 in which in the 
method of searching the temporal domain pitch comprises defining a boundary 
for a segment used for the summations in the computed measure used for the 
pitch search, selecting the boundaries of the segment that maximize the 
similarity, or minimize the distortion measure, used for the pitch search, by 
Iteratively shifting and expanding the segment and by shifting the segment 
127*277-060822 Page 7 of 29 
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Claim 19 (current* snen***)**^****^^ , 

^mn^lv cod- in p. * w^.fnrm signals input signals comprising the steps of 
.-.nn .n^tr al and trmrrrr- computing * n. fiber of accent 

r ^ „„..~ a nd r*~ i ™ st probabln pitrh hY computinq ~, 

^raoe r ^ ^ ...ma the ahovP said weight , lp which In the method , 

«^nt ussd fr r c »tinns in the romp, .ted meas, .re , wri for the prtch 

fta ,^in Q tfr — of the moment M maximize the sim.larlty. or 
mi n im , yft ths dis ^ -™ — r* used for the pitch search hy i^atively ahlftpfl 
,nn .vending the .i—nt -no bv shifting the segment, a,pd is in accordance 
with the formula: 



P(n.)= argmaxj pin^r^yN^ } - 
1 t,N v N 2 



argmax< 
r^ 2 



rt=n.-Ny& 



.1 



rt.4T+M>A 

i 2 




7*==r^-jv^A 



where t is the shift in the segment, D is some incremental segment used In the 
summations for computational simplicity, and Nj is a number calculated for the 



codes. 
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Cairn 20 (previously presented) A method for using a computer processor to use a 
weighted average to compute one pitch value out of a set of pitch values of a 
waveform signal, in accordance with the formula. 



where M is the number of averaged pitch values and P (n ( ) is the normalized 

correlation for P(rn). 

Claim 21 (origina.) The method of Cairn 19 in which the spectra, domain pitch and 
temporal domain pitch searches in said step of locKing onto the most probable P .tch 
period of the signals are conducted respectively at 100 Hz and 500 Hz. 

Cairn 22 (previously presented) A method for using a computer processor to 
perform vector quantization of a waveform signal gain sequence using the step of 
analysis-by-synthesis. 

Claim 23 (previously presented) The method of claim 22 including using temporal 
weighting, and in which the temporal weighting Is changed as a funct.cn of tone 
whereby to emphasize local high energy events In the input signal. 

Claim 24 (previously presented) The method of claim 22, comprising applying 
synthesis filter or predictor, which introduces selected high correlation or low 
correlation to a vector quantizer codebooK in the analysis-by-synthes.s vector- 
quantization of the signal gain sequence whereby to add selected self correlate to 
the codebook vectors. 

^277-060822 Page 9 of 29 



PAGE 11/31 * RCVD AT 9/19/2006 5:38:29 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-5/7 ' DNIS:2738300 * CSID:2135334174 * DURATION (mm-ss):05-02 

BEST AVAILABLE COPY 



09/19/2086 14:42 2135334174 



BERLINER ^ASSOCIATES 



PAGE 12/31 



Appl.No. 09/831,843 
Amdt. dated September 19, 2006 
Reply to Office action of April 19, 2006 

Claim 25 (previously presented) The method of claim 24 in which selection 
between the high and low correlation synthesis filters or predictor is made to 
maximize similarity between the signal vector and a reconstructed vector. 

Claim 26 (previously presented) The method of claim 22, comprising using each 
value of gain index in the analysis-by-synthesis vector-quantization of the s.gnal 
gain. 

Claim 27 (previously presented) The method of claim 22 wherein each va.ue of 
gain index is used to select from a plurality of shapes and associated pred.ctors or 
fitters, each of which is used to generate an output shape vector, and comparing the 
output shape vector to an input shape vector. 

Claim 28 (previously presented) The method of claim 27 in which said plurality of 
shapes has a predetermined number of values in the range of 2 to 50. 

Ciaim 29 (previously presented) The method of claim 27 in which said plurality of 
shapes has a predetermined number of values in the range of 5 to 20. 

Claim 30 (previously presented) A method for using a computer processor to 
interpolatively code input waveform signals in which said signals decomposed into or 
are composed of a slowly evolving waveform and other attributes or components, 
comprising the step of using a coder in which a plurality of bits therein are allocated 
to the vector-quantization of the dispersion phase of the slowly evolving waveform 
phase from which the linear shift attribute was reduced or removed. 

Claim 31 (previously presented) The method of claim 30 in which at least one bit is 
allocated to the dispersion phase. 
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Claim 32(previously presented) A method for using a computer processor to 
simplify accumulated distortion between a set of adjacent input vectors of a 
waveform signal, r m2 to a set of quantized and interpolated vectors 



by an 
vector: 



equivalent simple distortion between only one input and one optimized output 



?^ W M,opf r M r M,op? 



where the step of computing optimal vector tu.«* is by: 
"¥«(^)w m t m -[l-a(f m )]? 0 I 



r = W 



m=M+l 



and the respective weighting matrix \N M ,opt is given by: 



Mppi " tn=MM. 



■9 
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Claim 33 (Previously presented) A method and a system for quantizing 
waveform using the simplification method of ciaim 32 such that the respective 

quantized vector ^ M is given by: 

, H i 

Claim 34 (previously presented) The method of claim 17 in which the step of 
computing a number of adjacent pitch values includes some weight abated w,th 
their probability . and induding using the normalized autocorrelations obta.ned for 
each pitch value, or some function of the autocorrelation, as its associated 
probability weight used to compute the weighted average pitch value. 

Claim 35 (previously presented) The method of claim 12 including using 
accumulated spectrally weighted distortion. 

Claim 36 (previously presented) The method and a system of claim 22 including 
using a switch predictive synthesis filter or predictor. 
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